
 
 
 
 
 
 
 
 
 
 

ANNEX II 
 

MISSISSIPPI RIVER – ENERDU PROPOSED EXPANSION 
WATERPOWER PROJECT – ENVIRONMENTAL IMPACT ASSESSMENT 

VERSION 1.1, AUGUST 2012 
 



   

MISSISSIPPI RIVER  
 

ENERDU  
 

PROPOSED  
EXPANSION 

 
WATERPOWER PROJECT 

Environmental Impact Assessment 
 
 

Version 1.1 

Prepared for:  
OEL-HydroSys Inc. 

 
 

Prepared by: 
Bowfin Environmental Consulting 

 
 
 

August 2012 
 

 

  



Mississippi River – Proposed Enerdu Expansion Waterpower Project – EIA – Version 1.1 

Bowfin Environmental Consulting Inc.  Page 2 
August 14, 2012 

Table of Contents 
 

1.0  INTRODUCTION ..................................................................................................... 5 

1.1  Project Area Description ........................................................................................... 7 

 

2.0  METHODOLOGY .................................................................................................... 7 

2.1  Review of Background Information .......................................................................... 7 

2.2  Aquatic Habitat Description ...................................................................................... 8 

2.3  Terrestrial Habitat Description .................................................................................. 8 

2.4  Fish Community Sampling ........................................................................................ 8 

2.5  Species at Risk and Species of Conservation Value ................................................ 13 

 

3.0  BACKGROUND REVIEW .................................................................................... 13 

3.1  Habitat and Community ........................................................................................... 13 

 

4.0  FIELD SURVEY RESULTS ................................................................................... 14 

4.1  Riparian Habitat ....................................................................................................... 14 

4.2  Aquatic Habitat and Community ............................................................................. 16 

4.2.1  Water Quality .......................................................................................................... 16 

4.2.2  Mainstem ................................................................................................................. 17 

4.2.3  Spillway ................................................................................................................... 26 

 

5.0  SIGNIFICANT NATURAL FEATURES ............................................................... 29 

5.1  Habitat of Species at Risk ........................................................................................ 29 

5.2  Presence / Absence of Species of Conservation Value ........................................... 31 

5.3  Fish Habitat .............................................................................................................. 31 

5.4  Areas of Scientific or Natural Interest ..................................................................... 32 

 

6.0  POTENTIAL IMPACTS AND MITIGATIONS .................................................... 36 

6.1  Construction Phase .................................................................................................. 36 

6.1.1  Description of Location and Footprint of Proposed Works .................................... 36 



Mississippi River – Proposed Enerdu Expansion Waterpower Project – EIA – Version 1.1 

Bowfin Environmental Consulting Inc.  Page 3 
August 14, 2012 

6.1.2  Activities Associated with each Proposed Work (Construction Phase) .................. 39 

6.1.3  Potential Impacts during Construction Phase Outline ............................................. 40 

6.1.4  Accidents and malfunctions ..................................................................................... 51 

6.2  Operation Phase ....................................................................................................... 58 

6.3  Cumulative Effects .................................................................................................. 58 

 

7.0  CONCLUSION ....................................................................................................... 59 

8.0  REFERENCES ........................................................................................................ 60 

 

Appendix A   Detailed Fish Sampling Results ......................................................................... 67 

Appendix B   List of Potential Species of Conservation Value ................................................ 76 

Appendix C   American Eel Memo (December 13, 2012) ....................................................... 78 

 

List of Tables 

Table 1 Summary of Dates, Times of Site Investigations .................................................... 10 

Table 2 List of Fish Species Known to Occur within Reach 18 (MRWMP) ....................... 14 

Table 3 List of Plant Species Observed along the North Shoreline...................................... 15 

Table 4 Water Quality Results .............................................................................................. 16 

Table 5   Total Hoop Net Catch for the Mainstem ............................................................. 23 

Table 6 Summary of Electrofishing Catch for Sites A-D ..................................................... 25 

Table 7   Total Hoop Net Catch within Spillway (Site 4) .................................................. 28 

Table 8 Electrofishing Results for the Spillway (Site E) ...................................................... 28 

Table 9 Potential SAR within the General Area (OMNR 2006, NHIC) .............................. 30 

Table 10  List of Fish Species Captured and their Preferred Habitats ................................ 33 

Table 11  Summary of Changes to Aquatic Habitat ............................................................ 47 

Table 12  Determining the Scale of Negative Effect ........................................................... 48 

Table 13   Determining the Sensitivity of Fish and Fish Habitat ........................................ 50 

Table 14– Environmental Effects Analysis during Construction ........................................ 53 

  



Mississippi River – Proposed Enerdu Expansion Waterpower Project – EIA – Version 1.1 

Bowfin Environmental Consulting Inc.  Page 4 
August 14, 2012 

 
List of Figures 

Figure 1  Location of Study Area ......................................................................................... 6 

Figure 2  Location of Habitat Description Sites ................................................................. 12 

Figure 3  Aquatic Habitat Mapping of the Project Area ..................................................... 22 

Figure 4  Location of Construction Phase Activities .......................................................... 38 

Figure 5  Ranking of Construction Activities in the DFO Risk Matrix .............................. 51 

 
List of Photographs  

Photo 1  Taken from the edge of the access road at Enerdu, looking southeast across the 
edge of the bedrock shelf (August 3, 2011) ............................................................. 17 

Photo 2  Looking upstream from the south bank.  Shows the glide morphology and 
concrete shoreline, August 3, 2011. ........................................................................ 18 

Photo 3  Looking downstream along the south bank, shows small stand of cattails, August 
3, 2011. .................................................................................................................... 18 

Photo 4  Looking upstream at the existing tailrace, August 4, 2011. ................................ 19 

Photo 5  Looking towards the north shore near Main Street Bridge at the gravel point and 
the aquatic vegetation, August 4, 2011. ................................................................... 20 

Photo 6  Looking at the point on the right bank of the tailrace, staff is standing on the 
downstream tip of the point (August 3, 2011) ......................................................... 21 

Photo 7  Looking across from the tailrace at the rock and gravel point, August 4, 2011. 21 

Photo 8  Hoop Net Site 1 (August 23, 2011) ..................................................................... 24 

Photo 9  Hoop Net Site 2 (August 23, 2011) ..................................................................... 24 

Photo 10  Hoop Net Site 3 (August 23, 2011) ..................................................................... 25 

Photo 11  Looking upstream at transect 1 to 3 (August 3rd, 2011) ...................................... 26 

Photo 12  Downstream cement wall and Hoop Net Site 4 (August 23, 2011) .................... 27 

 



Mississippi River – Proposed Enerdu Expansion Waterpower Project – EIA – Version 1.1 

Bowfin Environmental Consulting Inc.  Page 5 
August 14, 2012 

1.0 INTRODUCTION 
 
Enerdu Power Systems Inc (hereafter referred to as Enerdu) currently operates Energy 
Generating Station (Enerdu GS) a small hydroelectric facility on the Mississippi River within the 
Town of Mississippi Mills (Almonte).  The existing facility has a generating capacity of up to 
0.35 MW.  At this time Enerdu is proposing the upgrade the facility in order to increase its 
potential generating capacity to 1 MW.  The proposed upgrades do not include any changes to 
the water levels upstream or downstream of the facility.  As such there are no changes proposed 
to the water management plan.  Enerdu is proposing to initiate construction in 2013.  
 
OEL-HydroSys Inc. (a member of WESA Group Inc., WGI) is overseeing the environmental 
assessment and engineering design of the proposed undertaking, and will provide technical 
support during the construction of the project, if approved.  The environmental consultant is 
Bowfin Environmental Consulting (Bowfin). 
 
This report provides a summary of the background data and existing conditions and an 
assessment of how the proposed upgrade could alter the natural environment from its current 
state and evaluates the nature of any potential changes.
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Figure 1 Location of Study Area 
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1.1 Project Area Description  
 
The project area is located on the Mississippi River in the Town of Mississippi Mills (Almonte), 
Ontario.  The Mississippi River watershed is approximately 3740 km².  The headwaters are 
located on Kilpecker Creek from where the river travels approximately 212 km downstream to 
the Ottawa River.  There are 5 waterpower facilities and 7 water control structures subjected to 
the Mississippi River Water Management Plan (MRWMP) as well as 11 additional water control 
structure and numerous small, privately owned structures within the watershed (MNR 2006).  
The project area is located in Reach 18 of the Mississippi River, as described by the Mississippi 
River Water Management Plan (OMNR 2006).  This section of the river is located between the 
tailrace of the Appleton Generating Station and the Almonte Waterfalls.  The river downstream 
of Enerdu GS splits with a portion travelling downstream and to the southwest towards the 
Almonte GS and the remainder travelling to the northwest towards a privately owned dam.  Fish 
movements are restricted upstream by the bedrock shelves and existing weir at Enerdu GS and 
the small weir on the south side of the river (underneath the old Thoburn Mill).  Downstream 
movement is restricted by the Almonte Waterfalls (at Almonte GS) and the private dam 
mentioned above.   

2.0 METHODOLOGY 
 
The project area includes the potential zone of impact for works discussed within this report, 
since there will be no change to the water levels upstream or downstream, this area is located 
from the existing weir to the proposed tailrace.  Site investigations were completed between the 
bedrock shelf and approximately 50 m downstream of the existing tailrace (Figure 2).  The 
terrestrial and aquatic habitats characterization and the search for species of concern and their 
habitats were completed along the northern shoreline within the project area and along all 
proposed access routes.  Note that additional site visit was completed 
 

2.1 Review of Background Information 
A review of available background information was conducted in order to identify potential 
environmental concerns and to supplement the data gathered by Bowfin.  This included 
identifying the following natural heritage features within the project area: habitat of endangered 
or threatened species, significant wetlands, fish habitat, significant areas of natural and scientific 
interest, significant woodlands, and significant wildlife habitat (including habitat of species at 
risk1 and of conservation value2).  Background information was requested from the Kemptville 

                                                 
1 Species at Risk for the majority of the project area are those species listed by COSSARO as Extirpated, Endangered or 
Threatened and thus protected by the Provincial Endangered Species Act or aquatic species and birds listed as Extirpated, 
Endandered, or Threatened on Schedule 1 of the Federal Species at Risk Act (SARA). Note that the SAR within Federal Lands 
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District of the Ontario Ministry of Natural Resources (OMNR) and Mississippi Valley 
Conservation.  Databases related to natural features were searched and analyzed, including: 
Natural Heritage Information Centre (NHIC), Land Information Ontario (LIO), Ontario Crown 
Land Use Atlas, Ontario Renewable Resource Atlas and Conservation Ontario.    
 

2.2 Aquatic Habitat Description 
The project area includes the aquatic habitats from the weir to approximately 50 m downstream 
of the existing tailrace (Figure 2).  The general channel morphology was described using the 
point observation technique along transects within the project area.  Specific features such as 
shoals and areas of aquatic vegetation were delineated with a hand held GPS unit.  The data 
which was collected included: depth, substrate size, morphological units and in-stream cover.  
Wetted width, water temperature and shoreline vegetation information was also recorded.  The 
information was then combined to create a schematic drawing of the existing aquatic habitats 
within the project area.   
 

2.3 Terrestrial Habitat Description 
The shorelines within the study area were developed (i.e. commercial, residential and manicured 
park) and the zone of potential impact is limited to the riparian area within the Enerdu owned 
lands (north shoreline).  As such the description of the terrestrial habitat was limited to this area 
and included the collection of a list of dominant plant species.  Plants that could not be identified 
in the field were collected for a more detailed examination in the laboratory.  Nomenclature used 
in this report follows the Southern Ontario Plant List (Bradley, 2007) for both common and 
scientific names which are based on Newmaster et al. (1998).  Authorities for scientific names 
are given in Newmaster et al. (1998).   
 

2.4 Fish Community Sampling 
Fish community sampling was completed between June and September, 2011.  The purpose was 
to obtain information on the fish community and use of the habitats within the project area.  
Additional sampling was completed at the request of OMNR to assist in documenting the 
movement of American eels.  Sampling techniques included both passive (night observations) 
and active sampling (hoop nets and backpack electrofishing) (Figure 2). 
  

                                                                                                                                                             
associated with the railway includes all species on Schedule 1. 
2 Species of Conservation Value are those species listed as Special Concern provincially, or ranked as S1-S3 by Natural 
Heritage Information Centre or Federal species on Schedule 1 that are not included in the above definition. 
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Night Observations 
Night observations consisted of surveying the area for fish with flashlights.  This was completed 
twice, once on both April 8th and August 23rd, 2011 (Table 1).  Both shorelines were walked and 
any fish observed was recorded (Figure 2).   
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Hoop Nets 
Four hoop net stations were established and sampling was completed six times (Table 1, Figure 
2).  The hoop nets were 12’ long with 10’ wings.  They contained two funnels one with an 
opening of 4” and the second with 3”.  The mesh size was ¾”.   
 
Backpack Electrofishing  
Backpack electrofishing was completed at two locations, along the bedrock shelf and within the 
“spillway” (Figure 2).  Sampling was completed on August 3rd, 2011.  The fish were identified, 
counted, measured and released.  The transect length, approximate width, volts, current and 
shock time were also recorded.  Note that an additional visit was completed in December 2011 to 
look at the access roads and bedrock habitat upstream of the existing weirs. 

Table 1 Summary of Dates, Times of Site Investigations  

Date 
Start 
time 

End 
time 

Activity Staff 

Air 
Temperature 

(min-max) 
°C 

Ambient 
Conditions 

April 8, 2011 1915h 2145h 
Night 

Observation 

M. 
Lavictoire 

S. St. Pierre 

8.0 
(-2.8-13.0) 

Overcast, 
no wind 

June 7, 2011 1300h 1645h Hoop Netting 
28.0 

(14.9-29.7) 
50% cloud cover, 

no wind 

June 8, 2011 0800h 0930h Hoop Netting 
26.0 

(19.4-33.2) 
Sunny, 

strong breeze 

June 28, 2011 1600h 1700h Hoop Netting 
22.0 

(16.3-28.0) 
Overcast, 

strong breeze 

June 29, 2011 0730h 0930h Hoop Netting 
18.0 

(14.6-18.5) 

90% cloud cover, 
no wind, lots of rain 

last night 

July 6, 2011 1600h 1730h Hoop Netting 
26.0 

(15.9-25.7) 
Fresh breeze 

July 7, 2011 0730h 0815h Hoop Netting 
18.0 

(12.5-24.1) 
75% cloud cover, 

no wind 

August 3, 2011 1415h 1630h 
Hoop Netting 

Backpack 
Electrofishing

19.0 
(14.5-24.3) 

50% cloud cover, 
no wind 

August 4, 2011 0630h 1000h Hoop Netting 
22.0 

(16.5-27.2) 
Clear skies, sunny, 

no wind 

August 23, 2011 1530h 1615h Hoop Netting 
18.0 

(11.5-24.5) 
Overcast, 
no wind 
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Date 
Start 
time 

End 
time 

Activity Staff 

Air 
Temperature 

(min-max) 
°C 

Ambient 
Conditions 

August 23, 2011 2100h 2230h 
Night 

Observation 
S. St. Pierre 

21.0 
(11.5-24.5) 

50% cloud cover, 
gentle breeze 

August 24, 2011 0730h 0930h Hoop Netting 

M. 
Lavictoire 

S. St. Pierre 

21.0 
(16.1-25.2) 

Strong breeze 

September 6, 
2011 

1630h 1715h Hoop Netting 
16.0 

(11.0-20.5) 
Overcast, 
no wind 

September 7, 
2011 

0700h 0900h Hoop Netting 
15.0 

(12.1-17.0) 
Overcast, no wind  

December 13, 
2011 

1200h 1230h 
Butternut 
Inventory 

S. St. Pierre 
2.0 

(-3.0-3.5) 
Overcast, very light 

rain, no wind 
Min-Max Temp taken from: Environment Canada. 2011. National Climate Data and Information Archive - [Online] 
Available: http://www.climate.weatheroffice.gc.ca [December 14, 2011]. 
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Figure 2 Location of Habitat Description Sites 
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2.5 Species at Risk and Species of Conservation Value   
Species at Risk (SAR) are any species listed as Extirpated, Endangered or Threatened and 
protected by the provincial Endangered Species Act or aquatic species or birds listed on Schedule 
1 of the federal Species At Risk Act (SARA) as Extirpated, Endangered or Threatened3.  Species 
of Conservation Value include species listed as Special Concern (Federally or Provincially) or 
that are ranked as S1-S3 provincially (and not listed as Extirpated, Endangered or Threatened).  
Species of Conservation Value are not afforded legal protection, however when possible efforts 
should be made to minimize impacts to these species.  Information on species listed as SAR and 
of conservation value was obtained from OMNR Kemptville, the NHIC database, MRWMP 
(OMNR 2006) and the Environment Canada SAR website.   
 
Inventories were completed to determine whether any flora SAR or of concern are located within 
the project area.  The potential for the identified fauna species to occur was established based on 
the available habitat and/or sightings.  The location of any SAR or of concern was recorded 
using a hand held GPS and photographs were taken.   
 

3.0 BACKGROUND REVIEW 
 
The background review of the available on-line databases indicated that there are no known 
provincially significant wetlands (PSW), ANSIs or significant woodlands in or within 500m of 
the project area.  While there was no significant wildlife habitat indicated within this area, the 
potential for habitat of SAR or of conservation value exists and is discussed in Section 4.1 and 
4.2. 
 

3.1 Habitat and Community 
The project area is located within Reach 18 of the Mississippi River (MRWMP OMNR 2006).  
Reach 18 is 9 km long and extends from the tailrace of Appleton downstream to the Almonte 
Waterfalls (located at the Almonte GS).  This reach is described as a moderately deep river with 
a PSW located upstream of Enerdu GS.  The MRWPM describes this section of the Mississippi 
River as containing nine common cool to warm water fish species (OMNR 2006) (Table 2).   
  

                                                 
3 Note that Federal SAR species will include all Extirpated, Endangered or Threatened species from Schedule 1 on the Federal 
lands beloinging to the railway. 
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Table 2 List of Fish Species Known to Occur within Reach 18 (MRWMP) 
Species 
Name 

Scientific 
Name 

Trophic 
Class 

Thermal 
Regime 

SRank Provincial 
Status 

Federal 
Status 

northern pike Esox lucius piscivore cool S5   

white sucker Catostomus 
commersoni 

insectivore 
/ omnivore 

cool S5   

brown 
bullhead 

Ameiurus 
nebulosus 

insectivore warm S5   

rock bass Ambloplites 
rupestris 

insectivore 
/ piscivore 

cool S5   

pumpkinseed Lepomis 
gibbosus 

insectivore warm S5   

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore 
/ piscivore 

warm S5   

largemouth 
bass 

Micropterus 
salmoides 

insectivore 
/ piscivore 

warm S5   

yellow perch Perca 
flavescens 

insectivore 
/ piscivore 

cool S5   

walleye Stizostedion 
vitreum 
vitreum 

piscivore cool S5   

Srank and Status updated on November 7, 2011       (Coker et al 2001, MTO 2006, OMNR 2006) 

 
SRANK DEFINITIONS 
S5 Secure, Common, widespread, and abundant in the nation or state/province. 
 
 

4.0 FIELD SURVEY RESULTS 
 

4.1 Riparian Habitat  
 
The project area is located within the Town of Mississippi Mills (Almonte).  The land is 
developed on both sides of the river.  Enerdu and condominiums are found along the north bank 
and commercial, condominiums and manicured parkland on the south.  There was a narrow band 
of vegetation along the north bank that was dominated by Virginia creeper, reed canary grass, 
riverbank grape, common buckthorn, alder-leaved buckthorn and Manitoba maple.  
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The south shoreline was protected by concrete retaining walls.  A small patch of cattails was 
located on the downstream side of the project area. 
 
A total of 21 plant species were identified of which 63% were native and all were ranked as S5 
or SNA (species not at risk) (Table 3). 

Table 3 List of Plant Species Observed along the North Shoreline   
Common Name Scientific Name Srank Provincial 

Status 
(SARO) 

Federal 
Status 

(SARA) 

Algae sp. Algae sp.    

Mosses Bryophytes    

Hypnum Family Hypnaceae    

Manitoba Maple Acer negundo S5   

Chicory Cichorium intybus SNA   

Thistle sp. Cirsium sp.    

Spotted Joe-pye-weed Eupatorium maculatum ssp. 
maculatum 

S5   

Spotted Jewel-weed Impatiens capensis S5   

Viper's Bugloss Echium vulgare SNA   

Fly Honeysuckle Lonicera Canadensis S5   

Wild Cucumber Echinocystis lobata S5   

White Sweet-clover Melilotus alba SNA   

Cow Vetch Vicia cracca SNA   

Purple Loosestrife Lythrum salicaria SNA   

Common Plantain Plantago major SNA   

Alder-leaved 
Buckthorn 

Rhamnus alnifolia S5   

Common Buckthorn Rhamnus cathartica SNA   

Virginia Creeper Parthenocissus inserta S5   

Riverbank Grape Vitis riparia S5   

Hardstem Bulrush Scirpus acutus S5   

Tapegrass Vallisneria Americana S5   

Reed Canary Grass Phalaris arundinacea S5   

Large-leaved 
Pondweed 

Potamogeton amplifolius S5   

Sago Pondweed Potamogeton pectinatus S5   

Richardson's Pondweed Potamogeton richardsonii S5   

Bur-reed sp. Sparaganium sp.    
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Ranking and Status Updated: October 21, 2011 
 
SRANK DEFINITIONS 
S5 Secure, Common, widespread, and abundant in the nation or state/province. 
SNA Not Applicable, A conservation status rank is not applicable because the species is not a suitable target for 
conservation activities. 
 

4.2 Aquatic Habitat and Community 
 
The aquatic habitat located within the study area consisted of the mainstem of the Mississippi 
River and the spillway. There were no tributaries located within the project area.  This section 
provides a summary of the water quality measurements followed by a habitat and community 
description for the mainstem and the spillway.   
 

4.2.1 Water Quality 
 
Water quality information recorded consisted of water temperature, conductivity, total dissolved 
solids (TDS), pH and dissolved oxygen (DO) were recorded during each visit of the sampling 
visits and are summarized in Table 4.  Overall these values were consistent throughout the 
sampling period.  The water temperature varied between 21.0°C and 26.0°C during the summer 
months and was 4.0°C during the spring visit and 19.0°C during the fall visit.  The conductivity 
varied between 192µs and 211µs; TDS between 97 ppm and 106 ppm; pH between 7.69 and 8.50 
and DO between 8.01 mg/L and 8.62 mg/L.  Of these parameters, Provincial Water Quality 
Objective guidelines exist for both pH and DO; all results fell within the acceptable ranges.  
 

Table 4 Water Quality Results  
Date Time Air Temp 

(°C) 
Water Temp

(°C) 
Cond. 
(µs) 

TDS 
(ppm) 

pH D.O. 
(mg/L) 

April 8, 2011 1936h 8.0 4.0     

June 8, 2011 0925h 26.0 22.0 193 98 7.96 8.44 

June 29, 2011 0755h 18.0 22.6 210 105 7.74 8.24 

July 6, 2011 1717h 26.0 26.0 186 96 7.91 8.01 

August 3, 2011 1434h 19.0 25.5 209 100 8.50 8.62 

August 24, 2011 0853h 21.0 21.0 192 97 7.69 8.07 

September 7, 2011 0829h 15.0 19.0 211 106 8.47 8.30 
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4.2.2 Mainstem 
 

Habitat Description 
The habitat consisted of a bedrock shelf beginning upstream of the existing weir and continuing 
up to a distance of 65 m downstream.  From which point the habitat changed to one composed of 
bedrock (44%), cobble (35%), boulder (13%), pebble (4%), and gravel (4%).  In general, the 
gradient was gentle with water depths reaching 1 m between 11 and 21 m offshore.  The channel 
morphology was primarily a deep water glide.  In-stream cover was provided at 83% of the 
surveyed points and consisted of rocks (73%), algae (16%), and aquatic vegetation (11%).  The 
aquatic vegetation was dominated by reed canary grass, hardstem bulrush, and bur-reed species.  
The southern shoreline consisted primarily of a concrete retaining wall. 
 

 

Photo 1 Taken from the edge of the access road at Enerdu, looking southeast across 
the edge of the bedrock shelf (August 3, 2011) 
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Photo 2 Looking upstream from the south bank.  Shows the glide morphology and 
concrete shoreline, August 3, 2011. 

 

 

Photo 3 Looking downstream along the south bank, shows small stand of cattails, 
August 3, 2011. 
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Steeper gradients and deeper waters were present on the north side, downstream old the existing 
plant, were depths of 1 m were reached within 4 m from shore.  Here the morphology was a 
backwater eddy when the generating station was not in use and a deep water glide when 
operating.  The substrate within the tailrace itself was composed of cobble (50%), boulder 
(25%), pebble (15%), and gravel (10%).  In-stream cover was provided at 60% of the points.  
The in-stream cover consisted of rocks (100%), and aquatic vegetation (17%).  Shoreline 
protection consisting of large flat boulders was present along much of the north side of the study 
area. 
 

 

Photo 4 Looking upstream at the existing tailrace, August 4, 2011. 
 
A gravel bar was present downstream of the tailrace (upstream of Main Street Bridge).  The 
water depth reached 1 m approximately 23 m from shore.  Again the morphology was a 
backwater eddy when the generating station was not in use and a deep water glide when 
operating.  The substrate was composed of pebble (41%), cobble (36%), fines (9%), gravel (9%), 
and boulder (5%).  It is likely that the gravel originated from Enerdu’s access road.  Aquatic 
vegetation provided in-stream cover over 64% of the area.  The dominant species were tapegrass 
and Richardson’s pondweed.  This was the only notable area with aquatic macrophytes. 
 



Mississippi River – Proposed Enerdu Expansion Waterpower Project – EIA – Version 1.1 

Bowfin Environmental Consulting Inc.  Page 20 
August 14, 2012 

 

Photo 5 Looking towards the north shore near Main Street Bridge at the gravel point 
and the aquatic vegetation, August 4, 2011. 

 
 
A rock point with pockets of gravel present on the downstream end of the right bank of the 
existing tailrace.  Here, the substrate was composed of cobble (47%), boulder (41%), bedrock 
(6%), and gravel (6%).  Again, the gravel likely originated from Enerdu’s access road.  In-stream 
cover was provided at 100% of the points.  The in-stream cover consisted of rocks (88%), and 
algae (76%).The average depth and velocity was 65 cm, and 0.02 cm/s, respectively.   
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Photo 6 Looking at the point on the right bank of the tailrace, staff is standing on the 
downstream tip of the point (August 3, 2011) 

 

 

Photo 7 Looking across from the tailrace at the rock and gravel point, August 4, 
2011. 
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Figure 3 Aquatic Habitat Mapping of the Project Area 
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Fish Community Results 
 
The sampling methods within the mainstem included the night observations, three hoop net sites 
(Sites 1-3) and backpack electrofishing (Sites A-D).   
 
Night Surveys 
The night surveys were completed on April 8, 2011 and August 23, 2011.  During which time 
only a few bass were observed.  None of the target species (walleye, suckers and American eels) 
were noted. 
 
Hoop Nets 
Of the hoop nets set within the mainstem, two were set on the left bank and one on the right bank 
(Figure 2).  Six overnight sets were completed.  A total of 567 fish were captured consisting of 
six species (stonecat, rock bass, pumpkinseed, bluegill, smallmouth bass and largemouth bass).  
The catch consisted primarily of pan and sport fish and included young-of-the-year (YOY) rock 
bass, pumpkinseed and smallmouth bass.  Details on the catches per visit per net are provided in 
Appendix A. 
 

Table 5  Total Hoop Net Catch for the Mainstem 

Common 
Name 

Scientific 
Name 

Trophic 
Class 

Thermal 
Range 

Number Caught 
[Size Range, FL (mm)] 
1 2 4 

stonecat Noturus flavus insectivore warm 
0 

2 
(92-93) 

0 

rock bass 
Ambloplites 

rupestris 
insectivore / 

piscivore 
cool 

56 
(44-214) 

22 
(65-178) 

31 
(41-163) 

pumpkinseed 
Lepomis 
gibbosus 

insectivore warm 
57 

(47-180) 
15 

(95-169) 

2 
(113-
145) 

bluegill 
Lepomis 

macrochirus 
insectivore warm 1 

(98) 
0 0 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 249 
(59-255) 

68 
(56-199) 

63 
(56-283) 

largemouth 
bass 

Micropterus 
salmoides 

insectivore / 
piscivore 

warm 
0 

1 
(157) 

0 

Total 363 108 96 

(Coker et al. 2001, MTO 2006) 
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Photo 8 Hoop Net Site 1 (August 23, 2011) 
 

 

Photo 9 Hoop Net Site 2 (August 23, 2011) 
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Photo 10 Hoop Net Site 3 (August 23, 2011) 
 
Electrofishing Bedrock Total (Site A-D) 
Backpack electrofishing was completed along four transects on the bedrock shelf.  The transects 
lengths were 30 m, 35 m, 35 m and 20 m for Sites A-D, respectively.  The width of each transect 
varied between 1-2 m.  A total of 35 fish representing four species (longnose dace, stonecat, 
pumpkinseed and smallmouth bass) were captured.  The majority of the fish (91%) were 
smallmouth bass.  The catch included YOY smallmouth bass. 

Table 6 Summary of Electrofishing Catch for Sites A-D 

Name 
Scientific 

Name 
Trophic 

Class 
Thermal 
Range 

Number Caught 
[Size Range, FL (mm)] 

1 2 3 4 
longnose dace Rhinichthys 

cataratae 
insectivore cool 

  
1 

(110) 
 

stonecat 
 

Noturus flavus insectivore warm 1 
(28) 

   

pumpkinseed 
Lepomis 
gibbosus 

insectivore warm 
  

1 
(167) 

 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 10 
(63-
229) 

7 
(115-
130) 

4 
(153-
200) 

11 
(65-
77) 

Total
Effort (s)

11 7 6 11 
171 237 233 178 
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4.2.3 Spillway 
 

Habitat Description 
The habitat within the spillway was a fairly uniform channel with pool, run and glide 
morphological units (as observed on August 3rd, 2011).  There was a weir located at the upstream 
end of the site which is a barrier to fish movement.  The right bank4 was hardened with concrete 
and the left bank consisted primarily of bedrock outcropping.  A second cement wall is located at 
the mouth of the spillway and separates much of the area from the mainstem (though it was 
noted that the wall was undercut).  Three pools were documented: downstream of the weir (max. 
depth 89 cm), within the old mill tailrace (max. depth 61 cm) and at the downstream end of the 
site adjacent to the cement wall (max depth >100 cm).  
 
The average wetted with was 9 m and the average depth was 50 cm.  The substrate was 
composed of bedrock (50%), cobble (21%), boulder (17%), pebble (8%), and gravel (4%).  In-
stream cover consisted of rocks was present at 67% of the points.  There was one small patch 
(approximately 1 m2) of tapegrass on the downstream side. 
 

 

Photo 11 Looking upstream at transect 1 to 3 (August 3rd, 2011) 
 

                                                 
4 Right bank refers to the bank on the right hand side when looking upstream 
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Photo 12 Downstream cement wall and Hoop Net Site 4 (August 23, 2011) 
 
 

Fish Community 
The sampling methods within the spillway included the night observations, a hoop net (Site 4) 
and backpack electrofishing (Site E).   
 
Night Surveys 
The night surveys were completed on April 8, 2011 and August 23, 2011.  None of the target 
species (walleye, suckers and American eels) were noted. 
 
Hoop Nets 
One hoop net was set six times within the spillway.  The site was originally located within the 
centre channel immediately downstream of the bridge however it was moved, due to shallow 
water during the summer and fall, to the pool located immediately upstream of the rock wall.  A 
total of 68 fish representing five species were captured (stonecat, rock bass, pumpkinseed, 
smallmouth bass, and largemouth bass) (Table 7).  As in the mainstem, the catch was dominated 
by pan and sport fish.  YOY smallmouth bass and the occasional largemouth bass were captured. 
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Table 7  Total Hoop Net Catch within Spillway (Site 4) 
Common 

Name 
Scientific Name Trophic 

Class 
Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

stonecat Noturus flavus insectivore warm 2 93-118 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 25 73-240 

pumpkinseed Lepomis gibbosus insectivore warm 7 121-174 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 32 67-203 

largemouth 
bass 

Micropterus 
salmoides 

insectivore / 
piscivore 

warm 2 74-132 

Total 68  

(Coker et al. 2001, MTO 2006) 
 
Electrofishing Site E 
The site length was 27 m and the shock time was 516 seconds.  A total of 20 fish representing 
four species were captured (stonecat, rock bass, smallmouth bass and johnny / tessellated darter) 
(Table 8).  The catch was dominated by pan and sport fish and included YOY smallmouth bass. 
 

Table 8 Electrofishing Results for the Spillway (Site E) 
Common 

Name 
Scientific Name Trophic 

Class 
Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

stonecat Noturus flavus insectivore warm 5 98-116 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 4 98-112 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 10 52-211 

johnny / 
tessellated 

darter 

Etheostoma 
nigrum / olmstedi 

insectivore cool 1 69 

Total 20  

(Coker et al. 2001, MTO 2006) 
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5.0 SIGNIFICANT NATURAL FEATURES 
 

5.1 Habitat of Species at Risk  
 
This section contains information on those species that are listed as Endangered or Threatened by 
the provincial and/or the federal governments.  There were no documented SAR sightings for the 
immediate project area.  The search of the databases (NHIC) was widened to include the 
surrounding 30 km.  This resulted in a total of six potentially occurring species within the 
general area: rapids clubtail, American eel, eastern musk turtle, Blanding’s turtle, loggerhead 
shrike, flooded jellyskin, (Table 9). 
 
A search was made for the plant SAR to confirm their presence/absence within the project area, 
none were found.   
 
No turtles were observed during any of the field visits.  Based on the fast flowing water, low 
presence of aquatic macrophytes and dominance of bedrock and large boulders it is considered 
unlikely that either of the turtle species would be present within the immediate area.  However, 
comments received from MNR Kemptville indicated that the eastern musk turtle was confirmed 
to be present within the reach downstream of the weir.  As such this species could potentially 
occur within the study area and will be discussed in the impacts section of this report. 
 
The loggerhead shrike was not observed and is not anticipated to occur due to the highly 
developed nature of the terrestrial / riparian habitat and the lack of suitable habitat.   
 
Based on the habitat and location of the proposed project, there remains the potential for rapids 
clubtail and American eel to occur.  No clubtails were observed during any of the site visits and 
as such this species is also considered absent.  While no American eels were observed or 
captured OMNR has indicated that this species is present upstream and downstream (Ottawa 
River) of the project area and as such there remains the potential for this species to occur.  It is 
noted that no American eels were captured during the MNR netting surveys for this species also 
conducted in 2011. 
 
The American eel is listed as Endangered provincially; the species is not listed federally.  The 
American eel breeds in the Sargasso Sea and matures in freshwater rivers in North America 
(including the Ottawa River) (Becker 1983, DFO 2008, OMNR 2007, Scott and Crossman 
1998).  The eels migrate to the Ottawa River during the spring and migrate downstream during 
the fall, spending 5 to 20 years in freshwater (Becker 1983, DFO 2008, OMNR 2007, Scott and 
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Crossman 1998).  The freshwater eel population within Ontario has been declining since the 
1980s (OMNR 2007).  Potential impacts to the American eel will be discussed further in Section 
6.1.3 of this report and in Appendix C. 
 

Table 9 Potential SAR within the General Area (OMNR 2006, NHIC) 
Common 

Name 
Scientific 

Name 
Preferred 
Habitat 

SRANK Provincial 
Status 

Federal 
Status 

Reference Last 
Observed 

DRAGONFLIES           

Rapids 
Clubtail 

Gomphus 
quadricolor 

Medium to 
large 

streams and 
rivers. 

S1 END END COSEWIC 
2008 

26/06/2005 

FISH        

American Eel Anguilla 
rostrata 

Near cover 
over muddy, 

silty 
bottoms of 

lakes, rivers 
and creeks. 

S1? END  COSEWIC 
2006 

 

REPTILES              

Eastern Musk 
Turtle 

Sternotherus 
odoratus 

Shallow 
slow 

moving 
water with a 

soft 
substrate. 

S3 THR THR Edmonds 
2002 

1970 

Blanding’s 
Turtle 

Emydoidea 
blandingii 

Shallow 
water, large 

marshes, 
shallow 
lakes or 

similar such 
water 

bodies. 

S3 THR THR COSEWIC 
2005 

23/06/2003 

BIRDS              

Loggerhead 
Shrike 

Lanius 
ludovicianus 

Pastures, 
marginal 
farmland, 

and 
wetlands. 

S2B END END Environme
nt Canada 

2010 

1994 

PLANTS              

Flooded 
Jellyskin 

Leptogium 
rivulare 

Periodically 
inundated 
bases of 

trees. 

S1 THR THR COSEWIC 
2004 

12/08/2008 

Ranking and Status Updated: November 7, 2011 
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SRANK DEFINITIONS 
S1 Critically Imperiled, Critically imperiled in the nation or state/province because of extreme rarity (often 5 or fewer 
occurrences) or because of some factor(s) such as very steep declines making it especially vulnerable to extirpation from the 
state/province. 
S2 Imperiled, Imperiled in the nation or state/province because of rarity due to very restricted range, very few populations 
(often 20 or fewer), steep declines, or other factors making it very vulnerable to extirpation from the nation or state/province. 
S3 Vulnerable, Vulnerable in the nation or state/province due to a restricted range, relatively few populations (often 80 or 
fewer), recent and widespread declines, or other factors making it vulnerable to extirpation. 
S#S# Range Rank, A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty about the status of the 
species or community. Ranges cannot skip more than one rank (e.g., SU is used rather than S1S4). 
SAB Breeding accidental. 
SZB Breeding migrants/vagrants. 
? Inexact Numeric Rank—Denotes inexact numeric rank  
 
SARO STATUS DEFINITIONS 
END Endangered: A species facing imminent extinction or extirpation in Ontario which is a candidate for regulation under 
Ontario's ESA. 
THR Threatened: A species that is at risk of becoming endangered in Ontario if limiting factors are not reversed. 
 
SARA STATUS DEFINITIONS 
END Endangered, a wildlife species facing imminent extirpation or extinction. 
THR Threatened, a wildlife species that is likely to become endangered if nothing is done to reverse the factors leading to its 
extirpation or extinction. 

 
 

5.2 Presence / Absence of Species of Conservation Value 
 
While species of conservation value are not protected by the Endangered Species Act or the 
Species at Risk Act effort should be made to protect these species when present.  A review of the 
available background information provided a list of potential species of conservation value for 
the project area (Appendix B).  During the numerous field visits, searches for the presence of 
these species and any other that was not listed, were completed.  None were found.      
 

5.3 Fish Habitat 
 
In general, the mainstem area consisted of rocky substrate with glide morphological habitat type.  
While there was some aquatic vegetation on the downstream side of the north bank, the majority 
of the in-water cover was provided by the rocky substrate.  The spillway was also characterized 
as a rocky bottom.  Here the morphological units included pool, glide and runs.  Again the in-
water cover was primarily rock.  The shorelines on both the mainstem and the spillway were 
highly developed and concrete walls were present along much of the right bank.  There are no 
tributaries located within the project area.  The site is isolated by the natural steps/waterfall in the 
bedrock located immediately downstream of the existing weirs (upstream end of the study area) 
and by the Almonte Falls and private dam on the downstream side.  
 
The fish community was limited in diversity.  It was dominated by smallmouth bass and included 
primarily other sport or pan fish species.  No schools of minnows were observed.  No SAR or of 
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conservation value were observed.  No walleye were observed or anticipated to occur (based on 
the presence of clear water and lack of deep water habitat between the existing weir and the 
downstream barriers to fish movement). 
 
The habitat type and presence of YOY indicate that the project area provides suitable spawning 
and nursery habitat for such species as rock bass and smallmouth bass.   
 
The Table 10 provides a summary of each species’ trophic class, thermal regime, preferred 
habitat, reproductive guild, spawning period and spawning temperatures.   
 
 

5.4 Areas of Scientific or Natural Interest 
 
A review of the available background information indicated that there are no Ontario Living 
Legacy Sites, provincially significant wetlands, Areas of Natural Scientific Interest, significant 
vegetation communities, or provincial parks within or adjacent to the project area.  OMNR did 
not identify any natural areas within the project area. 
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Table 10 List of Fish Species Captured and their Preferred Habitats 
Species 
Name 

Scientific 
Name 

Trophic 
Class* 

Thermal 
Regime 

General Habitat 
(Adult) 

Reproductive 
Guild* 

Spawning 
Period 

Spawning  
Temp 
(°C) 

longnose dace Rhinichthys 
cataractae 

insectivore cool fast flowing water 
with rocky 

substrate. Prefers 
depths <30 cm deep 

and surface 
velocities over 0.45 
m/s. Prefers water 
temp of 13-21°C. 

A.1.3 Non-
guarder. Open 

substrate spawner. 
Scatters eggs on 
rock and gravel 

substrate. Benthic 
larvae 

Spring - 
summer 

11-23°C 

stonecat Noturus 
flavus 

insectivore warm Riffle, run or rapids 
with large loose 

rocks as substrate. 

B.2.7 Nest 
guarder. Adhesive 
eggs are deposited 

underneath or 
rocks. 

Summer 25-29°C 

rock bass Ambloplites 
rupestris 

insectivore/ 
piscivore 

cool Rocky areas in lakes 
and streams. Prefers 
water temp of 25-

29°C. 

B.2.3 Nest 
guarder. Rock and 

gravel nester. 

Late 
spring - 

early 
summer 

16-23°C 

pumpkinseed Lepomis 
gibbosus 

insectivore warm Prefers slow moving 
water with aquatic 
vegetation or small 

woody debris. 
Prefers water temp 

of 22-30°C. 

B.2.2 Nest 
guarder. Shallow 

depressions 
created in areas 

with aquatic 
vegetation. May 
occur within a 

variety of 
substrates. 

Adhesive eggs.  

Late 
spring - 

early 
summer 

16-23°C 
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Species 
Name 

Scientific 
Name 

Trophic 
Class* 

Thermal 
Regime 

General Habitat 
(Adult) 

Reproductive 
Guild* 

Spawning 
Period 

Spawning  
Temp 
(°C) 

bluegill Lepomis 
macrochirus 

insectivore warm Prefers shallow, 
well vegetated areas 

with slow or no 
flow. Prefers water 
temp of 24-30°C. 

B.2.2 Nest 
guarder. Shallow 

depressions 
created in areas 

with firm bottom. 
May occur within 

a variety of 
substrates. 

Adhesive eggs.  

Summer 19-26°C 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore/ 
piscivore 

warm Clear water with 
rocky or sandy 

substrate. Prefers 
water temperatures 

of 20-26°C. 

B.2.2 Nest  
builder with high 

parental care. 
Various 

substrates, prefers 
rocky. Adhesive 

eggs. 

Spring 13-20°C 

largemouth 
bass 

Micropterus 
salmoides 

insectivore/p
iscivore 

warm Prefers shallow bays 
and lakes over 
rivers. Strongly 

associated with soft 
substrate and 

aquatic vegetation 
or large woody 

debris. Prefers water 
temperatures of 26-

30°C. 

B.2.2. Nest 
guarders. Spawn 

on available 
substrate.  Prefer 
to utilize plant 

material for nests. 
Eggs adhesive. 

Late 
spring to 
summer 

16-23°C 
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Species 
Name 

Scientific 
Name 

Trophic 
Class* 

Thermal 
Regime 

General Habitat 
(Adult) 

Reproductive 
Guild* 

Spawning 
Period 

Spawning  
Temp 
(°C) 

johnny darter Etheostoma 
nigrum 

insectivore cool Variety of habitats 
but prefers areas 

with moderate to no 
current over sandy 
or mixed substrate.  

Prefers water 
temperatures of 

22.8°C. 

B.2.7 Nest builder 
with high parental 

care. Deposits 
eggs underneath 

rock or ledge. 

Spring 12-21°C 

tessellated 
darter 

Etheostoma 
olmstedi 

insectivore cool Prefers areas with 
sand or silt deposits 
in rivers, creeks or 
lakes.  Preferred 

water temperature of 
22.8°C 

B.2.7 Nest 
guarder. Adhesive 
eggs are deposited 

underneath or 
rocks. 

Spring 12.5-
18.5°C 
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6.0 POTENTIAL IMPACTS AND MITIGATIONS 
 
The potential impacts associated with the construction and operation of the proposed projects is 
discussed in the following three sub–sections: construction phase, operation phase and 
cumulative impacts.   

6.1 Construction Phase 
 

6.1.1 Description of Location and Footprint of Proposed Works 
 
The following provides a summary of the footprint of the various activities associated with the 
construction phase.  Additional detail on the construction methodology and operation are 
presented in Engineering Summary Report prepared by OEL-Hydrosys. 
 
The upgrade to Enerdu GS has the potential to impact both the terrestrial along the northern 
shoreline within Enerdu GS lands and aquatic environments within the mainstem and spillway.  
The construction phase would involve: 
 

 Repair of log weir within spillway 
o Repair of old weir to allow it to function as originally intended 
o No change in footprint 

 

 New weir 
o Will maintain the same water elevation upstream117.7 masl 
o Will have the ability to be adjustable (using an adjustable weir crest gate or an 

Obermeyer style weir) 
o Will be built either at the same location as the existing weir or slightly 

downstream of the existing weir.  Building the new weir at the same location of 
the existing weir would still result in an increase in footprint as the new weir will 
have a larger base.  The new weir’s footprint is 300 m2.  If build downstream it 
would be shorter and have a footprint of approximately 187.5 m2. 

o If built downstream, all or a portion of the existing weir would be removed and an 
area of 485-775 m2 would become accessible to fish.  The minimum of 485 m2 is 
based on the amount of bedrock which will be excavated behind the existing weir.  
For the full 775 m2 to become available the elevation of the bedrock where no 
excavation is planned must be lower than the water levels. 
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 Excavation of area above the new weir 
o Hoe-ramming of the bedrock shelf upstream of the existing weir would be 

completed in order to improve the conveyance of water to the intake 
(approximately 0.16 ha). 

 

 Temporary access roads 
o Two temporary access roads would be built: one upstream of the spillway and the 

other immediately upstream of the railway bridge on the north bank.   
o All infilling would be removed following decommissioning of the access. 

 

 Permanent access road 
o New permanent access would be built over the existing tailrace 
o Would require the in-filling of approximately 83 m2 of the existing tailrace. 
 

 New powerhouse 
o Dimension – 15 m wide by 30 m long (approx. size 450 m2) 
o Approximately 241 m2 (Option A) or 370 m2 (Option B) would be constructed 

within the river, on the bedrock shelf.  
o Two propeller-type turbines (will increase the capacity of the generating station 

from 14 cms to 36 cms)  
 

 New tailrace 
o Total size will be approximately 309 m2 
o Will include the excavation of 48 m2 (Option A) or 26 m2 (Option B) of terrestrial 

habitat. 
o Will require excavation to a depth of approximately 4.7 m below the normal water 

level (to an elevation of 109.63 masl) of 283 m2 of existing aquatic habitat.  
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Figure 4 Location of Construction Phase Activities 
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6.1.2 Activities Associated with each Proposed Work (Construction Phase)  
 
As discussed above, the proposed works associated with the construction phase are: the 
powerhouse, weir, temporary access roads, permanent access road, excavation around weir and 
excavation of the tailrace.  The following provides information on what activities would be 
required to complete these works.  Note that the installation and removal of sediment and erosion 
control measures and of the cofferdams will be completed as needed, where appropriate and are 
not listed below. 
 
New Weirs (including within spillway) 

 Site isolation during the construction of the new dam and removal of all or a portion of 
the old weir.  Note that these two activities may or may not occur at the same time. 

 Construction of new weir including pouring of concrete and crest gates installation. 

 Removal of sediment and erosion control measures. 
 
Excavation near Weir 

 Hoe-ramming of bedrock shelf 
 
Temporary Access Roads 

 Clearing and grubbing 

 In-filling of riverbed to create access for machinery 

 Removal of all in-fill 

 Re-stabilization of banks 
 
Permanent Access Road 

 Infilling  

 Construction of access road 

 Stabilization of banks 
 
New Powerhouse 

 Excavation within the isolated work area 

 Construction of new powerhouse structure 

 Installation of intake gate and trash rack 

 Backfilling and stabilization of disturbed area 
 
Excavation of Tailrace 

 Excavation both on land and in-water 

 Stabilization of banks 
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6.1.3 Potential Impacts during Construction Phase Outline 
 
This section examines the potential impacts during construction for the proposed upgrade to 
Enerdu GS.  Construction related impacts to the environment may occur as a result of the 
following activities: installation of cofferdams, de-watering, clearing, excavation, concrete 
removal, cement pouring, contouring and backfilling.   
 
The potential impacts associated with these activities are: 

1. Decrease in surface water quality 
a. Re-suspension of sediments during clearing, hoe-ramming and/or excavation; 
b. Introduction of concrete particles during removal of old concrete; and 
c. Introduction of cement during pouring. 

 
2. Terrestrial Habitat and Species 

a. Disruption to wildlife and bird populations as a result of the increase in noise and 
light pollution during construction; 

b. Removal of terrestrial vegetation during the construction of the temporary access 
roads; 

c. Impacts to terrestrial SAR (Endangered or Threatened, provincially and/or 
migratory birds listed federally); and 

d. Impacts to terrestrial species of conservation value (SC, S1-S3). 
 

3. Aquatic Habitat and Species 
a. Alteration, disruption and/or destruction to fish habitat through excavation for the 

new tailrace;  
b. Impacts to aquatic SAR (Endangered, Threatened); and  
c. Impacts to aquatic species of conservation value (SC, S1-S3). 

 
4. Accidents or malfunctions 

a. Spills from project machines during construction activities; and 
b. Spread of invasive species. 

 
 
The significance of the potential impacts is measured using four different criteria: area affected, 
direction, duration of impacts and magnitude.  The area affected may be local in extent 
signifying that the impacts will be localized within the project area or regional signifying that the 
impacts may extend beyond the immediate project area.  The direction may be positive or 
negative.  The duration of the impact was rated as short term (construction phase, 1-1.5 years), 
medium term (2-4 years) or long term (>4 years).  The magnitude of the impact may be 
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negligible signifying that the impact is not noticeable, minor signifying that the project’s impacts 
are perceivable and require mitigation, moderate signifying that the project’s impacts are 
perceivable and require mitigation as well as monitoring and/or compensation, and major 
signifying that the project’s impacts would destroy the environmental component within the 
project area. 
 
Several of the potential impacts listed above may be reduced or eliminated through the use of 
mitigation measures.  These mitigation measures are described below and are summarized in 
Table 14. 
 

Surface Water Quality 
 

Summary and Potential Impact Analysis 
Water quality may be impacted during the construction phase as the result of clearing, 
backfilling, contouring, and excavation.  Additionally, the construction of the new weirs could 
result in water quality impacts during the removal of existing concrete and the pouring of new 
cement.  The construction of the permanent access road and the new powerhouse will result in 
the stabilization of the banks within these areas.  These banks are currently prone to erosion and 
as such this is considered a positive impact.   
 
As noted in the construction activities outline, all activities would occur within fully isolated 
areas.  Isolation of the work area would be completed using cofferdams.   
 
Prior to mitigation, the impacts associated with a decrease in surface water quality would be 
local, short term in duration and minor in magnitude.   
 

Mitigation Measures 
 Development of an erosion and sediment control plan and submitted for regulatory 

approval during permitting. 

 Erosion and sediment control plan to include measures to contain any dust generated 
during the removal of old concrete, as needed. 

 The sediment control measures would be put in place prior to any removal of shoreline 
vegetation or any in-water works.  

 Isolated work areas would be dewatered using appropriate pumps; the water would be 
discharged over an appropriately sized vegetated area or to a sediment containment 
feature.  A variety of methods are available to ensure that the water removed during 
dewatering does not create erosion or introduce suspended sediments upon its re-entry 
into the natural system.  These include sediment bags at the end of the pump, rock check 
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dams, straw bale settling ponds or allowing the water to pass through a fully vegetated 
area.   

 The contractor would be responsible to ensure that the water re-entering the system is 
clean and does not cause erosion or the re-suspension of sediments.  An appropriate 
sediment monitoring program is recommended.  

 Any removal of riparian vegetation should be minimized and removal should be 
completed using small machinery.   

 Bank erosion may be reduced by leaving a minimum of 60 cm stump in place from trees 
removed along the shoreline, whenever possible.   

 Any stock piles of soil or fill material would be stored at least thirty meters from the river 
and protected by silt fencing.   

 In-filling for all access roads would be completed within an isolated work area. 

 Material used for in-filling for temporary access roads will be removed and the riverbed 
and shoreline will be returned to pre-construction conditions or better. 

 Additional materials (i.e. rip rap, filter cloth and silt fencing) should be readily available 
in case they are needed promptly for erosion and/or sediment control.   

 The sediment fencing would not be removed until the terrestrial vegetation has become 
re-established.   

 The removal of the cofferdams would be completed prior to the removal of the silt 
curtain.  The silt curtain would then be removed carefully. 

 Both sediment fencing and the silt curtains would require maintenance.  

 Monitoring of sedimentation outside of the sediment fencing and silt curtains should 
occur throughout the day. 

 

Net Impact Analysis 
Following the proper implementation of the mitigation measures, it is anticipated that the 
impacts to the surface water quality would be local, short term in duration and negligible in 
magnitude.  Note that the stabilization of the banks along the permanent access road and the 
powerhouse area is considered a benefit. 
 

Terrestrial Habitat and Species (including SAR and SCV) 
 

Summary and Potential Impact Analysis 
 
Terrestrial Habitat  
The propose activities would require only minimal removal of vegetation (aquatic or terrestrial) 
along the temporary and permanent access routes and along the edge of the shoreline where the 
new powerhouse would be constructed.  The habitat within the project area is located within an 
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area that is highly developed and the vegetation is limited to narrow bands of native and non-
native vegetation.  There are no forests or rare vegetation communities which would be affected.  
Prior to mitigation, the impacts associated with the terrestrial vegetation would be local, long-
term to permanent and negligible. 
 
Terrestrial Flora  
No SAR or SCV were found within the area to be cleared for the powerhouse, permanent access 
road or the temporary access road on the south shore (upstream of the spillway).  The temporary 
access road immediately upstream of Enerdu was not included within the original project area; 
however an additional site visit was completed.  This area is vegetated by a narrow band of 
deciduous trees and shrubs along a steep shoreline.  No species at risk or of conservation value 
were observed.  Prior to mitigation, the impact of the removal of the woody vegetation would be 
local, long-term to permanent, and minor in magnitude.   
 
Terrestrial Fauna 
All of the construction activities would occur within an area that is already heavily disturbed.  
Most impacts associated with the wildlife species are related to the change in habitat or through 
increased noise and light pollution during construction.  No species of concern were observed 
within the project area and sensitive habitats such as hibernacula, wetlands, colonial nesting sites 
or overwintering areas will not be impacted.  As stated above, the site is located within a 
residential / commercial area with little natural habitat.  The wildlife associated with this area 
could be impacted are anticipated to be common urban species such as squirrels and raccoons.  It 
is noted that the majority of birds are protected by the Migratory Bird Convention Act and as 
such their nests cannot be harmed.  The trees which will need to be removed may contain nests if 
removed during the nesting season.  Prior to mitigation, the potential impacts associated with 
wildlife would be local, short to permanent term and minor in magnitude.   
 

Mitigation Measures 
The following mitigation measures should be adhered to, as well as those listed under the surface 
water quality, in order to minimize impacts to terrestrial habitat, flora and wildlife: 

 The areas where the vegetation would be removed should be minimized and clearly 
delineated on site plans and in the field (i.e. snow fencing).   

 Small equipment should be utilized in order to prevent harming woody vegetation not 
intended for removal.   

 If possible the stumps (60 cm of trunk) should be left in place to maintain erosion control 
from any tree proposed to be removed from the banks   

 Where possible, re-vegetate with native vegetation following the completion of the 
construction phase.  

 No removal of vegetation along the temporary access immediately upstream of Enerdu 
until the site has been surveyed for SAR plant species. 
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 Removal of woody vegetation would not occur during the breeding bird season from May 
15th to July 31st inclusive, unless a qualified biologist has searched the site for nests and 
concluded that no nests are present, no more than 5 days prior to clearing. 

 When possible work should be completed during daylight. 

 Vehicles and equipment should have the appropriate mufflers installed.   

 Do not remove any vegetation along or within 30 m of the shoreline until appropriate 
erosion control measures have been erected 

 Follow erosion control mitigation measures outlined above. 
 

Net Impact 
Following the proper implementation of the mitigation measures, with the use of best practises 
during construction and assuming that no SAR are present, the impacts to terrestrial habitat and 
species are considered to be local, short to permanent and negligible. 
 

Aquatic Habitat and Species (including SAR and SCV) 
 

Summary and Potential Impact Analysis 
The proposed project has the potential to impact the aquatic environment during the construction 
of the new weirs, temporary and permanent access roads, new powerhouse and tailrace.  As well 
as during the demolition of the old weir and excavation around the weir site.  No loss of aquatic 
vegetation is anticipated as part of the construction process.   
 
The repair of the weir within the spillway will have the same footprint and will control water 
flow as originally intended.  
 
The construction and demobilization of the old and new weirs for the generating systems will 
result in different impacts depending on which option is chosen.  Both options include 
excavation of bedrock within an area of approximately 0.16 ha to a deeper depth (the overall 
depth will be deepened to 0.5-2.0 m).  The purpose of the excavation is to re-direct more of the 
flow towards the intake.  The excavation of the bedrock will occur with a hoe-ram and will 
create an uneven broken bedrock substrate with a deeper overall depth.  This is considered an 
improvement to the habitat as the rougher and deeper habitat would provide more available and 
preferred substrate (for cover) for both fish and benthic organisms.  Option 2 also includes 
excavation behind the existing the weir.  
 
In Option 2, the weir location is approximately 14-25 m downstream of the existing weir.  This 
new weir would be shorter in length and have an approximate footprint of 187.5 m2.  By moving 
the weir downstream, but still on top of the rock shelf, and by excavating the bedrock in front, 
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the amount of aquatic habitat will be increased.  Fish will now be able to access an area of 
approximately 485 -775 m2which was previously isolated due to the weir.  The 485 m2 area will 
be excavated to a depth of 0.5-2.0 m, the remainder of the area may provide fish habitat 
depending on the bedrock elevation.   
 
The temporary access roads may result in minor infilling of the bedrock shelf between the 
shoreline and the channel in order to facilitate access.  This will occur within the immediate 
shoreline, will vary in size depending on the location and final design.  These access road(s) are 
anticipated to require between 20-40 m2 of temporary infilling of bedrock shelf for a period of 
approximately 2 months.  The infill will be removed following construction and the banks 
stabilized and re-vegetated.  The work is anticipated to occur during period of low flow, thus 
reducing potential impacts to fish production.  No permanent impacts to fish habitat are 
associated with this activity. 
 
The permanent access road is needed for the new facility.  In order to construct this road an area 
of approximately 83 m2 of the existing tailrace will be in-filled.  This will result in a permanent 
loss of this habitat.  Since the habitat being lost consists of an existing tailrace, which has 
fluctuating water flows, this area is not considered spawning habitat but foraging habitat.  As 
noted in the surface water section, the stabilization of the banks along the permanent access road 
and the new powerhouse will result in a benefit from the  
 
The new powerhouse would be built adjacent to the existing structure.  A portion of the 
powerhouse would be built on land.  The total size of the powerhouse is approximately 450 m2 of 
which 241 m2 (Option A) or 370 m2 (Option B) will be in-water.  The in-water portion will be 
located on the lower bedrock shelf, downstream of the existing weir.  This area provides foraging 
habitat primarily young smallmouth bass. 
 
The new tailrace is approximately 309 m2 and includes the creation of approximately 48 m2 
(Option A) to 26 m2 (Option B) of new aquatic habitat (depending on the angle of the tailrace) 
and a deepening of the existing aquatic habitat, up to a total depth of approximately 5 m.  The 
new habitat would provide a similar value as the existing tailrace; foraging habitat.  The 
excavated area would be covered with larger rocks (i.e. boulders or broken pieces of bedrock) to 
serve as refuge for fish during periods of high flows.  
 
The construction of the access road, powerhouse and tailrace will occur at the same time.  As 
such as an area of 2728 m2 will be isolated during construction (5 months).   
 
Overall, the changes to the fish habitat are small and primarily occur within areas of smooth 
bedrock or within new or existing tailraces.  The bedrock shelves are currently limited in their 
value, though they do to provide foraging habitat for smallmouth bass.  The habitat within the 
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tailraces is not considered optimal due to the frequent and unpredictable changes in water flow.  
Overall, the habitats being affected are abundant within this area and no measurable impact to 
the fish community is anticipated (either positive or negative).  That said, the weir Option 2 has 
the most benefit, albeit small, for the aquatic environment as it would allow greater use of the 
upstream area (Table 11). 
 
Fish Community and Aquatic Species at Risk 
The project and inventory study areas provide habitat for a variety of common warm and cool 
water fish species dominated by smallmouth bass.  No SAR or of SCV were captured, however it 
is possible that American eel migrate through the area now, or will in the future.  OMNR 
indicated that they captured eastern musk turtle on the downstream side of the weir in 2011, as 
such there is a potential for this species to occur within the area.  The study area does not include 
the preferred habitat for this species which is highly aquatic species and requires shallow water 
bodies with little to no current and soft substrate (COSEWIC 2002) (the habitat within the study 
area contained very little soft substrate or aquatic vegetation and high velocities outside of the 
low water period).  This species is usually found near vegetation and rarely leaves a waterbody; 
tending to nest near the water’s edge (COSEWIC 2002).  More appropriate habitat may be 
available further downstream, towards the private dam however this is outside of our zone of 
impact and study area.  The construction will impact aquatic habitat that consists primarily of 
bedrock, with the exception of the existing tailrace (to be in-filled) and the new tailrace (area of 
gravel, cobble and boulder).  None of these sites are the preferred habitat of the turtle in question.  
This species does not currently receive habitat protection.  Mitigation measures will be required 
within the isolated work areas to ensure that no individuals are harmed. 
 
The construction activities associated with the proposed project will not result in any additional 
impacts to migrating American Eels provided that the mitigation measures are properly 
implemented.  It is noted that the proponent is committed to implementing measures to satisfy 
the Endangered Species Act and will work on a solution on this issue with OMNR and the 
Algonquins of Ontario (AOO).  A memo discussing eel passage designs is located in Appendix 
C.  Mitigation measures for the Eastern Musk Turtle are outlined below. 
 
Of the four possible options, the powerhouse Option A combined with weir Option 2 followed 
by Powerhouse Option B also with weir Option 2 are preferred from an aquatic environment 
perspective (Table 11).  Prior to mitigation, the impacts would be local, permanent and minor.   
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Table 11 Summary of Changes to Aquatic Habitat  

Work Gain (m2) 
Loss 
(m2) 

Net Change 
(m2) 

Log Weir (spillway) 0 0 0 

New weirs for generating station    

Option 1 (weir stays at same 
location)

0 0 0 

Option 2 (weir is moved 
downstream)

485 to 775 0 +485-775 

Excavation around weirs 
increase in depth, 
added roughness 

of substrate 
0 

increase in depth, 
added roughness of 

substrate 

Temporary access roads no permanent changes 

Permanent access road 0 83 -83 

New powerhouse –Option A
0 

241  -241 

Option B 370 -370 

New tailrace – Option A 48 increase 
in depth 

+48 
or 

Option B 26 +26 

Spillway 0 0 0 

Total –    

Powerhouse Option A with Weir 
Option 1

48 324 -276 

Powerhouse Option A with Weir 
Option 2

533 324 +209 

Powerhouse Option B with Weir 
Option 1

26 453 -427 

Powerhouse Option B with Weir 
Option 2

511 453 +58 

green type indicates the preferred options 
 

Mitigation Measures  
 
Mitigation measures described under the surface water and vegetation sections of this report also 
apply in the protection of the aquatic habitat.  In addition to those items, the following mitigation 
measures are recommended: 

 Commitment is made to provide upstream and downstream passage of American Eels in 
order to satisfy the Endangered Species Act. The exact measures will be developed with 
MNR and AOO. 
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 The construction activities would occur during the OMNR in-water timing window 
(July 1st to March 14th, inclusive).   

 Pumping of isolated work areas should be completed using pumps that are no larger than 
3 inches in diameter.  If larger pumps are required, then the pump should be placed in a 
box with 13 mm mesh screening, in addition to the installation of fish screen on the pump 
itself, to prevent impingement.   

 A qualified fish biologist would be on-site during the de-watering process in order to 
remove any stranded fish or turtles. 

 No infilling or excavation in the existing or new tailrace areas should occur during the 
turtle hibernation period October 15 to April 15.  It is noted that the bedrock habitat 
within the powerhouse area and upstream of the weir is not hibernating habitat.   

 Should water from the river overtop isolated areas, these would be dewatered following 
the above procedures.   

 No blasting in water is anticipated.  Should this change, the Guidelines for the Use of 
Explosives In or Near Canadian Fisheries Waters (Wright and Hopky 1998) should be 
followed. 

 The shoreline areas of the work site should be isolated prior to June.  This is to prevent 
the possibility of the eastern musk turtle nesting within the gravel shoreline.  The area can 
be isolated through the installation of sediment fences (countersunk). 

 

Net Impact  
The overall impacts would be local, permanent term and would include a either a small loss or 
gain of fish habitat however, this impact (positive or negative) is not anticipated to have any 
measurable effect on the aquatic community as the majority of the impacts would occur within 
bedrock habitat, or within the existing tailrace.   
 

Fish Habitat Risk Assessment (DFO Protocol) 
 
Scale of Negative Effect 
 
As per the Practitioner’s Guide to the Risk Management Framework for DFO habitat 
Management Staff (Version 1.0), in determining the scale of negative effect the extent, duration 
and intensity of the project must be taken into consideration.  The overall scale of negative effect 
would be a net gain (Table 12). 
 

Table 12 Determining the Scale of Negative Effect 
Attribute Project 

Rating 
Reasoning 
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Attribute Project 
Rating 

Reasoning 

Extent Localized 
(depending 
on options 
chosen, 
this may 
be a small 
loss to a 
small gain) 

Weirs: 
 
Both weir options will result in an increase in depth and substrate 
roughness of an area of approximately 0.16 ha upstream of the 
existing weir. 
 
If weir Option 2 is chosen, a new area of approximately 485-
775 m² would be accessible to fish upstream of the weir.  
 
Powerhouse: 
Construction of the powerhouse would result in a loss of 241-
370 m2 of bedrock shelf habitat, depending on the option chosen. 
 
Tailrace: 
Both options require the infilling of 83 m2 of habitat located 
within the existing tailrace for the construction of the access road. 
 
The construction of the new tailrace will require excavating up to 
244 m2 of existing aquatic habitat to a deeper depth and the  
creation of 26-48 m2 of new aquatic habitat (this new habitat will 
be limited in value as it will form part of the new tailrace).   
 

Duration Medium The construction period would require approximately 5 months 
(in-water). 

Intensity Nil to Low If weir option 2 is chosen, then there will be an increase of in-
water habitat (between 58-209 m2).  If weir option 1 is chosen, 
there will be a loss of aquatic habitat (loss of 276-427 m2). 
 
Regardless of the options chosen, the overall area will continue to 
be suitable and as productive. 
 
All work will occur within OMNR in-water timing window. 
 
Sediment control strategy and monitoring would be put in place. 
 
There will be little change in habitat from the baseline condition. 
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Sensitivity of Fish and Fish Habitat 
 
As per the Practitioner’s Guide to the Risk Management Framework for DFO habitat 
Management Staff (Version 1.0), the sensitivity of the species, species dependence on habitat, 
rarity and the habitat resiliency should be considered.  The overall sensitivity of fish and fish 
habitat could be rated as low (Table 13). 
 

Table 13  Determining the Sensitivity of Fish and Fish Habitat 
Attribute Project 

Rating 
Reasoning 

Species 
Sensitivity 

Low Species captured are not overly sensitive to habitat conditions (i.e. 
water temperature or turbidity).  

Species 
Dependence 
on Habitat 

Mod. Project area is utilized by fish for spawning, rearing and feeding 
by species that are capable of spawning in wide range of habitats.  
Upstream movement of most fish is prevented by the existing 
weir.  This will not change. 
  
Habitat within the area provides common habitat for typical cool 
to warm water fish species.  Summer water temperatures within 
the project area were consistently above 20°C.   
 
No species of concern were captured within the project area.   

Rarity Low Habitat type is prevalent within the area  
 
No fish species of concern or SAR were captured within the 
project area.   
 
No new barriers to American eel migration. 

Habitat 
Resiliency 

Low  Habitat is resilient. 
 
Project will not impact the thermal regime 
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Figure 5 Ranking of Construction Activities in the DFO Risk Matrix 

 
 

6.1.4 Accidents and malfunctions 
 
Although the likelihood of accidents and malfunctions occurring would be minimized by 
following the mitigation measures outlined below, should accidents and/or malfunctions occur 
they have the possibility of presenting serious impacts and require consideration.  
 
All equipment working in or near the water should be well maintained, clean and free of leaks.  
Maintenance on construction equipment such as refueling, oil changes or lubrication would only 
be permitted in designated area located at a minimum of 30 m from the shoreline in an area 
where sediment erosion control measures and all precautions have been made to prevent oil, 
grease, antifreeze or other materials from inadvertently entering the ground or the surface water 
flow.  If machinery was recently used in another waterbody, then the equipment should be 
thoroughly cleaned to prevent the potential spread of invasive species.  Machinery that will be 
working in or around the river should utilize biodegradable hydraulic fluids. 
 
On-shore maintenance of construction equipment such as refueling, oil changes or lubrications 
would only be permitted within a staging area located as far as possible from the shoreline in 
area where control measures would be installed or applied to prevent oil, grease, antifreeze or 
other materials from inadvertently entering the ground or the surface water flow. 
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Emergency spill kits would be located on site.  The crew would be fully trained on the use of 
clean-up materials in order to minimize impacts of any accidental spills.  The area would be 
monitored for leakage and in the unlikely event of a minor spillage the project manager would 
halt the activity and corrective measures would be implemented.  Any spills would be 
immediately reported to the MOE Spills Action Centre (1800 268-6060). 
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Table 14– Environmental Effects Analysis during Construction 
Environmental 

Component 
Potential Project – 

Environmental Interactions 
Mitigation Measures Net 

Effect 

Surface Water 
Quality 

Introduction of sediment from 
the construction activities 
 
Re-suspension of sediments 
during excavation 
 
Introduction of concrete debris 

Sediment and erosion control plan should be 
designed and include measures for the 
containment of concrete dust, if needed. 
 
Complete work in the dry (cofferdams).  
 
Complete work on weir during the low flow 
period, if possible. 
 
Water pumped from isolated work areas would be 
allowed to settle prior to re-entering the 
watercourse. 
 
Prior to the removal of the cofferdams, the work 
area will be cleaned of sediment.   
 
Minimize the removal of riparian vegetation. 
 
When possible, leave 60 cm stumps on any trees 
removed from the banks. 
 
Re-vegetate any disturbed areas with native shrub 
and tree species, where possible 
 

Local 
Short term 
Negligible 
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Environmental 
Component 

Potential Project – 
Environmental Interactions 

Mitigation Measures Net 
Effect 

Stabilize the shoreline around the permanent 
access road and new powerhouse. 
 
As a minimum, the turbidity created by the 
project activities must conform to the Ministry of 
Natural Resources turbidity criteria (i.e. 
maximum suspended sediment concentration 
should not decrease the secchi disc reading by 
more than 10%). 

Terrestrial 
Habitat and 
Species 

Loss of riparian vegetation 
 
Disruption of urban wildlife as a 
result of the increased noise and 
light from the project activities 
and removal of vegetation. 
 

Minimize the removal of riparian vegetation. 
 
Use small machinery for the removal of woody 
vegetation. 
 
Clearly delineate the area for clearing/grubbing 
with snow fencing 
 
When possible, leave 60 cm stumps on any trees 
removed from the banks. 
 
Woody vegetation would be removed outside of 
the breeding bird period, May 15th to July 31st 
inclusive  
 
Avoid running heavy machinery and lights during 
night 

Local 
Short Term to 
Permanent 
Negligible 
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Environmental 
Component 

Potential Project – 
Environmental Interactions 

Mitigation Measures Net 
Effect 

 
Appropriate mufflers on all machinery. 
 

Aquatic Habitat 
and Species 

Loss of aquatic habitat during 
construction. 
 
Loss of fish during in-water 
works. 
 
Temporary loss of in-water 
habitat within cofferdam. 

Comittment to provide upstream and downstream 
passage for American Eels. 
 
Minimize infilling of existing tailrace as much as 
possible. 
 
Removal of riparian vegetation will be minimized 
and when woody vegetation must be removed a 
60 cm stump will be left in place, wherever 
possible. 
 
Disturbed shorelines will be stabilized and 
revegetated with native trees and shrubs, where 
possible. 
 
Cofferdams will be erected to prevent impacts to 
the fish habitat outside of the construction area 
and to clearly delineate the in-water work area. 
 
Work will occur within the OMNR in-water 
window (July 1st to March15th, inclusive). 
 
Fish salvage will be completed by a qualified fish 

Local 
Permanent 
Minor  
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Environmental 
Component 

Potential Project – 
Environmental Interactions 

Mitigation Measures Net 
Effect 

biologist prior to excavation in the tailrace. 
 
Sediment control strategies will be put in place 
and site will be monitored for suspended 
sediments. 
 
The tailrace substrate will consist of cobbles, 
boulders and/or broken pieces of bedrock. 
 
The shoreline will be isolated from the water prior 
to June to ensure that no turtles nest within the 
gravel. 
 
Isolated areas will be checked for turtles prior to 
any infilling or excavation. 
 
No infilling or excavation will occur for the new 
or existing tailrace during the turtle hibernating 
period (October 15-April 15).  

Accidents or 
Malfunctions 

Introduction of exotic species 
 
Spills from project machinery 

Ensure that any machinery entering the riverbed is 
cleaned. 
 
In-water machinery would be of good working 
order, clean and free of leaks. 
 
In-water works should be avoided during periods 

In the unlikely 
event that an 
accident or 
malfunction 
occurs the 
impacts maybe 
Local/ regional 
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Environmental 
Component 

Potential Project – 
Environmental Interactions 

Mitigation Measures Net 
Effect 

of high precipitation. 
 
Maintenance of equipment, machinery would 
occur at a minimum of 30 m from the shoreline. 
 
Fueling and maintenance activities would occur 
within an area where sediment erosion control 
measures and all precautions have been made to 
prevent oil, grease, antifreeze or other materials 
from inadvertently entering the ground or the 
surface water flow. 
 
Biodegradable hydraulic fuel should be used on 
machinery working within the water. 
 
Monitor area for leakage, in the unlikely event of 
spillage the supervising engineer would halt all 
construction activities and corrective measures 
would be implemented.  Any spills would be 
immediately reported to the MOE Spills Action 
Centre (1.800. 268.6060) 

Long term 
Moderate/ 
Major  
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6.2 Operation Phase 
 
The upgrade to Enerdu GS will increase its capacity from 14 cms to 36 cms.  This change will 
not affect water levels upstream of the weir or downstream of the tailrace.  A minimum residual 
flow will continuously pass over the weir to maintain the aesthetics of the falls.  It is noted that 
the water levels within the mainstem upstream of the Mississippi Mills GS are controlled by 
Mississippi Mills GS and will not be impacted by this project.  As such, this project will not 
result in any impacts to the mainstem during the operation phase as compared to the existing 
conditions.  
 
Provided that the spillway weir repairs result in the spillway functioning as originally intended 
then there would be no real change in habitat.  The habitat within the spillway contained pool, 
run and glide morphological units.  During the low flow period the maximum pool depths varied 
between 61 cm and >100 cm.  The substrate consisted primarily of rocky material (bedrock, 
cobble, boulder, pebble and gravel, in order of dominance).  There was little aquatic vegetation.  
Five fish species were found within the spillway: stonecat, rock bass, pumpkinseed, smallmouth 
bass and largemouth bass.  A portion of the minimum residual flow could be directed through the 
spillway.  The amount of flow could be determined in consultation with MNR, AOO and Enerdu. 
 
 

6.3 Cumulative Effects 
 
As mentioned above, this project will not result in any changes to the waters anywhere within the 
Mississippi River, outside of the zone of impact for the project.  The project area is located on a 
privately owned parcel of land that is has been used for hydroelectricity generation for many 
decades.  This project will not affect the operation of downstream GS, as the river will return to 
normal flows immediately downstream of the proposed tailrace.  Any cumulative effects would 
be restricted to additional projects within the river near the dams, and these would be subject to a 
separate evaluation of their potential impacts.  No other projects are known to be proposed for 
this area at this time. 
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7.0 CONCLUSION 
In general, the mainstem consisted of rocky substrate with glide morphological habitat type.  
While there was some aquatic vegetation on the downstream side of the north bank, the majority 
of the in-water cover was provided by the rocky substrate.  The spillway was also characterized 
by a rocky bottom.  Here the morphological units included pool, glide and runs.  Again the in-
water cover was primarily rock.  The shorelines on both the mainstem and the spillway were 
highly developed and concrete walls were present along much of the right bank.  There are no 
tributaries located within the project area.  This reach of the Mississippi River is isolated by the 
existing weirs within the study area and the Almonte Falls and private dam downstream.   
 
The fish community was limited in diversity and is isolated by the Almonte Falls and a private 
dam downstream and by the bedrock shelf upstream.  The dominant species was smallmouth 
bass.  No SAR or of species of conservation value were captured, however it is possible that 
American eel migrate through the area now, or will in the future.  The habitat type and presence 
of YOY indicate that the project area provides suitable spawning and nursery habitat for such 
species as rock bass and smallmouth bass.  MNR indicated that they captured the eastern musk 
turtle downstream of the powerhouse during their 2011 sampling. 
 
The proposed works include the construction of new weirs (spillway and mainstem), excavation 
around the weir, two temporary access roads, one permanent access road, a new powerhouse and 
a new tailrace.  The construction activities can be mitigated through traditional mitigation 
measures such as erosion and sediment control methods and in-water timing windows.  The net 
impact will depend on the options chosen.  It may vary from a slight loss of habitat to a slight 
gain.  Regardless, the habitat impacted consists of bedrock shelves and the existing tailrace, 
neither of which provide sensitive habitats. The construction activities will not impact upstream 
or downstream was levels and will not result in any additional impacts to migrating American 
eels.   
 
The operation of the new powerhouse and increased power generating capacity will not affect the 
fish community within the Mississippi River as the water will be returned to the river after only a 
short distance.  Note that the Almonte Falls and private dam determine the amount of habitat 
within the study area.  The spillway weir repair will result in the spillway functioning as 
originally intended.  A portion of the minimum residual flow could be directed through the 
spillway.  The amount of flow could be determined in consultation with MNR, AOO and Enerdu. 
 
Recommendation: Solely based on the natural environment, it is recommended that the weir 
Option 2 be chosen in order to prevent the minor loss of aquatic habitat. 
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Appendix A Detailed Fish Sampling Results 
 
 
Hoop Net Site 1 
 
Table 1 Site 1 (June 8, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 8 77-214 

pumpkinseed Lepomis gibbosus insectivore warm 1 151 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 26 74-206 

Total    35  

(Coker et al. 2001, MTO 2006) 
 
Table 2 Site 1 (June 29, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 9 82-133 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 27 80-181 

Total    36  

(Coker et al. 2001, MTO 2006) 
 
Table 3 Site 1 (July 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 1 101 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 2 93-104 

Total    3  

(Coker et al. 2001, MTO 2006) 
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Table 4 Site 1 (August 4, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 27 62-175 

pumpkinseed Lepomis gibbosus insectivore warm 3 94-104 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 89 59-114 

Total    119  

(Coker et al. 2001, MTO 2006) 
 
Table 5 Site 1 (August 24, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 10 44-114 

pumpkinseed Lepomis gibbosus insectivore warm 6 93-114 

bluegill Lepomis 
macrochirus 

insectivore warm 1 98 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 94 61-251 

Total    111  

(Coker et al. 2001, MTO 2006) 
 
Table 6 Site 1 (September 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 1 113 

pumpkinseed Lepomis gibbosus insectivore warm 47 47-180 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 11 63-255 

Total    59  

(Coker et al. 2001, MTO 2006) 
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Hoop Net Site 2 
 
Table 7  Site 2 (June 8, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

stonecat Noturus flavus insectivore warm 2 92-93 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 4 98-141 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 1 184 

Total    7  

(Coker et al. 2001, MTO 2006) 
 
Table 8  Site 2 (June 29, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 2 117-144 

pumpkinseed Lepomis gibbosus insectivore warm 1 165 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 10 113-173 

Total    13  

(Coker et al. 2001, MTO 2006) 
 
Table 9 Site 2 (July 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 1 112 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 7 93-199 

Total    8  

(Coker et al. 2001, MTO 2006) 
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Table 10  Site 2 (August 4, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 8 65-148 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 35 56-78 

Total    43  

(Coker et al. 2001, MTO 2006) 
 
Table 11 Site 2 (August 24, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 7 76-178 

pumpkinseed Lepomis gibbosus insectivore warm 4 108-163 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 11 79-194 

Total    22  

(Coker et al. 2001, MTO 2006) 
 
Table 12 Site 2 (September 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

pumpkinseed Lepomis gibbosus insectivore warm 10 95-169 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 4 68-176 

largemouth 
bass 

Micropterus 
salmoides 

insectivore / 
piscivore 

warm 1 157 

Total    15  

(Coker et al. 2001, MTO 2006) 
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Hoop Net Site 3 
 
Table 13 Site 3 (June 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 1 283 

Total    1  

(Coker et al. 2001, MTO 2006) 
 
Table 14 Site 3 (June 29, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 4 107-123 

Total    4  

(Coker et al. 2001, MTO 2006) 
 
Table 15 Site 3 (July 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 8 60-163 

Total    8  

(Coker et al. 2001, MTO 2006) 
 
Table 16 Site 3 (August 4, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 2 41 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 45 56-138 

Total    47  

(Coker et al. 2001, MTO 2006) 
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Table 17 Site 3 (August 24, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 4 64-107 

pumpkinseed Lepomis gibbosus insectivore warm 2 113-145 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 9 67-188 

Total    15  

(Coker et al. 2001, MTO 2006) 
 
Table 18 Site 3 (September 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 17 41-136 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 8 62-183 

Total    25  

(Coker et al. 2001, MTO 2006) 
 
 
Hoop Net Site 4 
 
Table 19 Site 4 (June 8, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

stonecat Noturus flavus insectivore warm 2 93-118 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 5 161-194 

pumpkinseed Lepomis gibbosus insectivore warm 1 144 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 4 103-203 

Total    12  

(Coker et al. 2001, MTO 2006) 
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Table 20 Site 4 (June 29, 2011) 
Common 

Name 
Scientific Name Trophic 

Class 
Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 5 107-162 

Total    5  

(Coker et al. 2001, MTO 2006) 
 
Table 21 Site 4 (July 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 1 240 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 2 94-105 

Total    3  

(Coker et al. 2001, MTO 2006) 
 
Table 22 Site 4 (August 4, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 8 73-184 

pumpkinseed Lepomis gibbosus insectivore warm 2 121-139 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 8 67-134 

Total    18  

(Coker et al. 2001, MTO 2006) 
 
Table 23  Site 4 (August 24, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 6 76-160 

pumpkinseed Lepomis gibbosus insectivore warm 2 150-156 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 4 91-140 

largemouth 
bass 

Micropterus 
salmoides 

insectivore / 
piscivore 

warm 2 74-132 

Total    14  
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(Coker et al. 2001, MTO 2006) 
 
Table 24  Site 4 (September 7, 2011) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 5 119-134 

pumpkinseed Lepomis gibbosus insectivore warm 2 160-174 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 9 82-133 

Total    16  

(Coker et al. 2001, MTO 2006) 
 
 
Electrofishing Site A 
The site length was 20 m and the shock time was 178 seconds.   
 
Table 25 Site A Electrofishing (Bedrock) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 11 65-77 

Total    11  

(Coker et al. 2001, MTO 2006) 
 
 
Electrofishing Site B 
The site length was 35 m and the shock time was 233 seconds.   
 
Table 26  Site B Electrofishing (Bedrock) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

longnose dace Rhinichthys 
cataratae 

insectivore cool 1 110 

pumpkinseed Lepomis gibbosus insectivore warm 1 167 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 4 153-200 

Total    6  

(Coker et al. 2001, MTO 2006) 
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Electrofishing Site C 
The site length was 35 m and the shock time was 237 seconds 
 
Table 27  Site C Electrofishing (Bedrock) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 7 115-130 

Total    7  

(Coker et al. 2001, MTO 2006) 
 
Electrofishing Site D 
The site length was 30 m and the shock time was 171 seconds.   
 
Table 28 Site D Electrofishing (Bedrock) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

stonecat Noturus flavus insectivore warm 1 28 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 10 63-229 

Total    11  

(Coker et al. 2001, MTO 2006) 
 
Electrofishing Site E 
The site length was 27 m and the shock time was 516 seconds.   
 
Table 29  Site E Electrofishing (Bypass) 

Common 
Name 

Scientific Name Trophic 
Class 

Thermal 
Regime 

Number 
Caught 

Size Range
(FL mm) 

stonecat Noturus flavus insectivore warm 5 98-116 

rock bass Ambloplites 
rupestris 

insectivore / 
piscivore 

cool 4 98-112 

smallmouth 
bass 

Micropterus 
dolomieu 

insectivore / 
piscivore 

warm 10 52-211 

johnny / 
tessellated 

darter 

Etheostoma 
nigrum / olmstedi 

insectivore cool 1 69 

Total    20  

(Coker et al. 2001, MTO 2006) 
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Appendix B  List of Potential Species of Conservation Value 
Common 

Name 
Scientific 

Name 
Preferred Habitat SRANK 

Provincial 
Status 

Federal 
Status 

Reference 
Last 

Observed 

MOLLUSC        

Spike-lip 
Crater 

Appalachin
a sayana 

Habitat varies S3   Lee 2002 1995 

Diurnal 
Ambersnail 

Catinella 
aprica 

 S2    1995 

Tapered 
Vertigo 

Vertigo 
elatior 

Open calcareous sites 
including fens, cobble 
beaches, alvars, and 

conifer swamps. 

S2S3   Lee 2007 1995 

Classification 
Uncertain 

Vertigo 
paradoxa 

Bedrock outcrops and 
shorelines, cliffs and 

lakeshore ledges, rocky 
woodlands, and 
tamarack-sedge 

wetlands. 

S2S3   Lee 2007 1995 

DRAGONFLIES       

Horned 
Clubtail 

Arigomphu
s cornutus 

Ponds or watercourses 
with no noticeable flow.  
Frequently with marsh 
or bog habitat along the 

shoreline. 

S3   Dunkle 
2000 

20/06/1965 

BUTTERFLIES       

Mottled 
Duskywing 

Erynnis 
martialis 

Usually wet sandy 
roads. 

S2   Layberry 
et al. 1998 

06/06/2008 

FISH        

Greater 
Redhorse 

Moxostoma 
valencienn
esi 

Little is known.  
Spawns in fast flowing 
waters.  After spawn 

can be found in shallow 
slow moving areas. 

S3   Scott & 
Crossman 

1998 

21/09/1979 

River 
Redhorse 

Moxostoma 
carinatum 

Little is known. S2 SC SC COSEWIC 
2006 

22/07/1989 

REPTILES        

Eastern 
Ribbonsnake 

Thamnophi
s sauritus 

Prefers meadows or 
forest edge, often 
around permanent 

waterbodies 

S3 SC SC COSEWIC 
2002 

06/1996 

PLANTS        

Cooper’s 
Milkvetch 

Astragalus 
neglectus 

In semi-shaded to open 
habitats along 

lakeshores, stream 
banks, or ravines. 

Rarely on limestone 

S3   Voss 1985 09/11/1998 
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Common 
Name 

Scientific 
Name 

Preferred Habitat SRANK 
Provincial 

Status 
Federal 
Status 

Reference 
Last 

Observed 
cliff ledges, limestone 
barrens, or on steep, 
eroding shale slopes. 

Giant 
Pinedrops 

Pterospora 
andromede
a 

Associated with dry 
woods containing 

conifers and a well-
developed needle duff. 

S2   Voss 1985 10/07/1996 

Ram's-head 
Lady's 
Slipper 

Cypripediu
m 
arietinum 

Dunes, along shores, or 
inland under Jake pine 

and oak and also in 
coniferous swamps. 

S3   Voss 1985 06/1996 

Northern 
Dropseed 

Sporobolus 
heterolepis 

On sandy, loamy soils 
in open areas with dry 
to moderate moisture. 
Typically in prairies. 

S3   Voss 1985 10/07/1996 

Ranking and Status Updated: November 7, 2011 
 
SRANK DEFINITIONS 
S2 Imperiled, Imperiled in the nation or state/province because of rarity due to very restricted range, very few 
populations (often 20 or fewer), steep declines, or other factors making it very vulnerable to extirpation from the 
nation or state/province. 
S3 Vulnerable, Vulnerable in the nation or state/province due to a restricted range, relatively few populations 
(often 80 or fewer), recent and widespread declines, or other factors making it vulnerable to extirpation. 
S#S# Range Rank, A numeric range rank (e.g., S2S3) is used to indicate any range of uncertainty about the status 
of the species or community. Ranges cannot skip more than one rank (e.g., SU is used rather than S1S4). 
 
SARO STATUS DEFINITIONS 
SC Special Concern: A species with characteristics that make it sensitive to human activities or natural events. 
 
SARA STATUS DEFINITIONS 
SC Special Concern, a wildlife species that may become threatened or endangered because of a combination of 
biological characteristics and identified threats. 
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Appendix C American Eel Memo (December 13, 2012) 
 

MEMO 
 

Date: December 13, 2011 
To: Tami Sugarman 
From: Michelle Lavictoire 
Regarding: American eel and Enerdu GS on Mississippi river 

 
 

 
Tami, 
 
As per our discussion stemming from our visit with the Algonquins of Ontario (AOO), I offer the 
comments below on the American eel as it pertains to downstream and upstream bypasses at 
Enerdu Generating Station on the Mississippi River (Enerdu).  This information is based on a 
literature search of this species’ general biology as it relates to movement and provides a 
summary of mitigation measures which have been implemented in North America and Europe.  
The European eel has been included in this discussion as there is a relative abundance of 
scientific papers relating to them.  Furthermore, this species has been used by others in the 
development of management practices for American eels (Jessop 1987).  The discussion below 
begins with eel movement, followed by mitigations measures and recommendation for Enerdu. 
 
Eel Movement  
 
The following paragraphs provide a summary of existing information on timing and duration of 
eel movement, and the potential environmental triggers for migration followed by a discussion of 
eel behaviour at hydroelectric facilities and / or their bypasses.   
 
Timing and Duration of Movement 
Our knowledge of eel migrations in Ontario stems primary of from data collected from the upper 
St. Lawrence River.  The analysis of eel passage on ladders indicates that downstream and 
upstream migration on the St. Lawrence River in Cornwall may occur anywhere between June 
and October (pers. comm. Alastair Mathers, EPRI 2001).  This timing window is currently being 
applied across Ontario.  However it is important to note that data collected with respect to 
migration patterns in the St. Lawrence may not necessarily be directly applicable to migration 
patterns in the Mississippi River as indicated in the following paragraphs.   
 
The upstream movement of the species on a tributary to the Hudson River in New York was 
documented between May 15 and September (Schmidt et al. 2009).  Winter et al. (2006) reported 
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that downstream movement may occur between February and June; the downstream movement 
of European eel is typically much shorter (between late October and early November).  Data 
collected on smaller systems, including the Nive River in France (80 km long, flow range 6-
300 cms) indicates much narrower downstream migration periods occur.  Gosset et al. (2005) 
described the downstream passage for European eels as containing several runs lasting a 
maximum of 4 days, between which there is little movement.  The peak movement occurred over 
a two week period (Gosset et al. 2005).  Acou et al. (2008) indicated that European eels migrated 
between August and April with 90% of the population migrating over a 2 week period.  Carr and 
Whoriskey (2008) reported that American eel migration on the Magaguadavic River in New 
Brunswick (river length to the estuary is 96 km) occurred over a three month period in the 
autumn with peak migration lasting 4 weeks.  It therefore appears that migration can occur over 
extended timeframes however most studies concluded that peak movement tends to occur over a 
narrower (2-4 weeks) window.  The longer migration periods, especially within the larger 
systems such as the St. Lawrence River, may be reflective of several groups of eels migrating 
from, and to, smaller watersheds and sub-watersheds.  An interesting side note on movement 
from Jessop (1987) was that smaller females and males of all sizes migrate upstream earlier than 
larger females and that this movement occurs prior to peak movement.   
 
While available scientific data provides some insight into migration patterns, the application of 
traditional knowledge is also valuable.  Aboriginal Traditional Knowledge (ATK) recently 
provided from participants in a meeting, pertaining to another watershed, indicated that eels were 
known to accumulate below impasses during the early spring spawning season, specifically 
during the sucker spawn.  Depending on whether the suckers in question were white suckers or 
redhorses this may indicate that the eels were accumulating as early as April (white suckers) or 
later in May after the spring floods had receded (redhorses).   
 
Potential Environmental Triggers to Movement 
Several studies have targeted or provided comment on possible environmental triggers for eel 
migration.  The most commonly cited significant triggers are: 
 

 Lunar cycle / dark nights (Durif et al. 2002, EPRI 2001, Hildebrand 2005, McCarthy et 
al. 2008 Schmidt et al. 2009); 

 Periods of high flow (Durif et al. 2002, EPRI 2001, Hildebrand 2005, McCarthey et al. 
2008, Schmidt et al. 2009); and 

 Storm events / heavy rainfall events (Durif et al 2002, McCarthy et al. 2008). 
 
A review of these studies presents conflicting data.  Durif et al. (2002) found that the 
downstream migration of eels did not relate to the moon phase but rather to a rapid drop in water 
temperature from 15°C to 10°C.  This correlates somewhat with the discussion presented in 
EPRI (2001) that identifies downstream movement occurring when water temperature is between 
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3-18°C, with peak movements occurring between 9-12°C   however peak movements have been 
documented on the St. Lawrence River at water temperatures over 20°C.  While not statistically 
significant, Schmidt et al. (2009) noted that upstream American eel movement occurred only 
when water temperatures were above 12°C, with 20°C corresponding to the peak movement 
period.  McCarthy et al. (2008) found that the lunar effect was secondary to the affect of spillage 
as a trigger for migration.   
 
Other factors which have previously been examined include barometric pressure and local 
precipitation by Hildebrand (2005), and turbidity and conductivity increases and  decrease in air 
pressure by Durif et al. (2002); these were considered to be insignificant by the authors. 
 
Eel Behaviour at Hydroelectric Facilities and their Bypasses  
Two key items were identified during the literature search, the first being the location of eels 
within the water column during migration, and second, the effects of approach velocities and 
trash racks.  The location of the bypass and its hydraulics (i.e. velocities, depth, turbulence, etc.) 
at the entrance are the key factors in determining bypass success (Amaral 2003).  Some research 
has been conducted comparing the effects of bypass entrances sited at the top of, versus bottom 
of the dam (USFWS, Gosset et al. 2005).  Studies completed by both Durif et al. (2002) and 
Gosset et al. 2005) indicate that eels appear to be more attracted to bottom bypass channels.  
When given an option, European eels also appeared to choose the bottom bypass.  The cost of a 
bottom bypass channel can be significant since it requires the regulation of higher velocities at 
the bottom, and it is not always possible at existing infrastructure (Gosset et al. 2005).  The 
authors also reported that top bypasses have proven successful and are easier to maintain (Gosset 
et al. 2005).  It was hypothesized that the preference for bottom bypasses was a result of the eels 
migrating in the bottom of the water column.  Russon et al. (2010) found during experimental 
work conducted with European eels, the species typically moved along the edge of the walls or 
the bottom of the channel floor (or a combination of both).  In the wild, American eels have been 
described as poor swimmers preferring to move upstream along areas with low-current, for 
example along banks (Cairns et al. 2004).  While eels have been documented as being able to 
scale vertical walls, it must be noted that this applies only to individuals measuring less than 
11 cm (much smaller than those which would be found in the Mississippi River).  Longer 
specimens require some level of incline to travel upstream (Cairns et al. 2004). 
 
Russon et al. (2010) completed experiments with European eels to determine trash rack angle 
and to document the effect of angle on eel movement patterns.  The study utilized the standard 
European trash rack design (with a gap of 12 mm).  It was determined that  angles <45° 
performed the best to prevent impingement (Russon et al. 2010).  The authors also reported that 
eels were able to escape impingement / entrainment from racks with approach velocities of up to 
0.9 m/s (Russon et al. 2010).  A separate study published by Gosset et al. (2005) recommended 
that trash rack bars be spaced to provide approximately 20 mm gaps, and that an approach 
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velocity of approximately 0.3m/s be provided since the closer the spacing, the slower the 
approach velocity required to prevent impingement.  Other research suggests that impingement 
occurs at velocities greater than 0.5 m/s to 0.6 m/s (EPRI 2001, Verrault and Therrien).  EPRI 
(2001) research indicates that faster approach velocities can be mitigated through the use of 
wedge-wire screens, commenting that impingement during downstream migration is likely a 
factor of the size and health of the individuals. 
 
Lighting has been used as a method to direct the eels away from turbines and towards bypasses.  
Eels are reportedly repelled by light, particularly by the blue-green end of the spectrum (EPRI 
2001).  The lights appear to work best when they are directed downward at approximately 35° to 
the current, and have a candle power ranging from 0.25 to 5.3 cp (EPRI 2001).  This method 
tends to function best in clear, shallow water (max. depth 1.3 m) with slow to moderate currents 
(up to 0.76 m/s) (EPRI 2001, Verreault and Therrien).  
 
 
Mitigation Measures and Recommendations for Enerdu 
 
In order to prevent eel mortality at hydroelectric facilities, a system that deters eels from entering 
turbines needs to be coupled with one that attracts the eels to an alternative path over or through 
the dam, a bypass.  Some success in repelling eels has been obtained with trash racks or wedge-
wired screens as well as lights.  Other methods such as electricity and noise have so far been 
unsuccessful (EPRI 2001).   
 
Based on the information obtained from the literature review and the ATK (summarized above), 
it is possible that eel movement into and from the Mississippi River could occur anytime 
between April and October.  The duration of the peak migration windows is unknown, but it is 
anticipated that once the population becomes re-established (through the implementation of the 
provincial recovery strategy) the ability to predict the timing of migration will improve.  This 
will also lead to the identification of a narrower migration window.   
 
It is proposed that eels be repelled from the intakes at the Enerdu facility using an inclined trash 
rack.  This trash rack should be in place between June and October (as the earlier migration is 
presently associated with upstream movement only).  The dimensions of the trash rack should be 
based on the recommendations provided by Gosset et al. (2005) set at an incline of 25° with bar 
spacing of 20-30 mm.  The literature review indicates that the approach velocity should be 
between 0.3 m/s and 0.9 m/s.  Currently the European Union recommends 0.5 m/s however 
Russon et al. (2010) suggests that this is too modest.  Since the Enerdu facility includes existing 
infrastructure, it is recommended that the approach velocity of the new tailrace be no more than 
0.6 m/s with a slower velocity being preferred.  It is anticipated that these proposed measures 
will be sufficient to minimize or eliminate eel mortality through impingement and entrainment.   
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The following considerations are for eel movement downstream and upstream of the weir.   
 
The following is presented for discussion purposes only.  It is the intent of Enerdu to design the 
best appropriate measures in cooperation with MNR and AOO.    
 
Downstream Passage 
Based on the literature review, two possible alternatives for downstream passage at the existing 
Enerdu weir are spillage slides, and a slide at the intake canal.  Studies suggest that the majority 
of the downstream movement of European eels occurs during periods of spillage.  As such, this 
“natural” tendency could be encouraged by allowing eels to spill over the weir using a slide with 
a downstream plunge pool, where required.  The water clarity is very good in the Mississippi 
River and as such directional lights could be used to encourage eels to move towards the spillage 
slides and away from the tailrace race.  Eels could be also attracted to the slides through the 
creation of areas of high turbulence at the upstream end (eels actively search for areas with the 
highest discharge and turbulence Russon et al. 2010).  The possible addition of a ramp on the 
upstream side of weir leading to the slide would encourage the use of this area, as the literature 
indicates that eels tend to move along the bottom. 
 
Another possible alternative for downstream passage would be within the intake canal.  
Assuming that an angled trash rack is in place to encourage eels to move up and over, it may be 
beneficial to place a notch in the canal with a slide leading downstream adjacent to the rack. 
 
Upstream Passage 
The steep banks and the highly developed nature of both sides of the river restrict the location of 
upstream passages.  A culvert may be the best method to encourage upstream movement of eels.  
This could be the same one that was used above for the downstream movement.  In order to 
facilitate upstream movement the narrow culvert would need a roughness to it.  This could be 
accomplished with cobbles or cement knobs cemented in place to help the eels move up the 
incline.  The culvert would be wetted.   
 
Concluding Remarks 
 
The American eel population within the Mississippi River is thought to be quite low which will 
make the identification of migration timing and patterns difficult.  This will also present a 
challenge for monitoring the effectiveness of the selected bypass features.  The low population 
however affords time for discussion, and for the gathering and inclusion of ATK towards 
determining the best course of action.  This may result in the identification of additional 
alternatives through ATK and on-going research, ultimately resulting in the creation of 
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successful bypasses and thereby contributing to the recovery of the species within the 
Mississippi River watershed. 
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Eel Passage Alternatives 
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